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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

Claims 1-22 (Canceled) 

23. (Currently amended) Th e d i a l ys i s mach i n e a ccord i ng to c l a i m 22 A_ 
dialysis machine comprising: 

a filter having a blood compartment and a dialysis liquid compartment separated 
by a semi-permeable membrane; 

an extracorporeal blood circuit having an arterial pipe connected to an inlet of the 
blood compartment and a venous pipe connected to an outlet of the blood 
compartment: 

a dialysis liguid circuit having a supply pipe connected to an inlet of the dialysis 
liquid compartment and a drain pipe connected to an outlet of the dialysis liquid 
compartment: 

an infusion circuit having a pre-dilution pipe connected to the arterial pipe and a 
post-dilution pipe connected to the venous pipe: 

means for varying the flow of an infusion liguid in the pre-dilution pipe and in the 
post-dilution pipe, and 

control means for controlling the flow varying means so that the flow of the 
infusion liguid in the pre-dilution pipe and the post-dilution pipe matches a determined 
seguence , 
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wherein the control means comprises means for determining the infusion 
sequence from at least one characteristic value (FF, TMP aver-K^f) correlated with 
concentration of the blood (Ce) and/or filtration efficiency of the filte r, said at least one 
characteristic value being selected from at least one of filtration factor (FF), mean 
transmembrane pressure (TMPave). and actual permeability of the membrane (K uf). 

24. (Currently amended) The dialysis machine according to claim 23, wherein 
the control means comprises means for comparing the said at least one characteristic 
value (FF, TMP aveT-Kyf) with a series of intervals (h...x, ITi...x, IKi„, x ), each interval 
(h...x> ITi...x, IKi...x) being associated with at least a predetermined control signal (S, 
G, H, L). 

25. (Previously presented) The dialysis machine according to claim 24, 
wherein the infusion varying means comprises a valve means for alternately occluding 
the pre-dilution pipe and the post-dilution pipe, and in that the predetermined control 
signal (G) defines a sequence for opening and closing the valve means. 

26. (Previously presented) The dialysis machine according to claim 24, 
wherein the infusion varying means comprises an infusion pump for circulating the 
infusion liquid, and in that the predetermined control signal (L) is for regulating the flow 
rate (IR) of liquid generated by the infusion pump. 

27. (Previously presented) The dialysis machine according to claim 24, 
further comprising an ultrafiltration pump for causing ultrafiltration of plasma water 
through the membrane of the filter, and wherein the predetermined control signal (S) is 
for regulating the flow rate (UFR) of liquid generated by the ultrafiltration pump. 
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28. (Previously presented) A dialysis machine according to claim 24, further 
comprising a bubble trap connected to the arterial pipe and a bubble trap connected to 
the venous pipe and means for injecting or withdrawing air into/from the bubble traps so 
as to adjust the level of liquid therein, and wherein the predetermined control signal (S) 
is for controlling the means for injecting or withdrawing air into/from the bubble traps. 

29. (Currently amended) A dialysis machine according to claim 23, further 
comprising: 

means for determining an ultrafiltration flow rate (UFR) of plasma water through 

the membrane of the filter; 

means for determining the haematocrit (Hct) at the inlet of the filter, and 
means for calculating the characteristic value as a filtration factor (FF) equal to 

UFR/fQh(1-HctV L where Qh is blood flow rate . 

30. (Previously presented) A dialysis machine according to claim 29, wherein 
the means for determining the haematocrit (Hct) comprises means for determining the 
haemoglobin concentration at the inlet of the filter and means for dividing the 
haemoglobin concentration by a constant coefficient. 

31 . (Currently amended) A dialysis machine according to claim 23, further 
comprising: 

means for measuring the blood pressure values {%e T (PbL_£bo) at the inlet and 
at the outlet of the blood compartment of the filter; 

means for measuring the dialysis liquid pressure values (Pdi, Pdo) at the inlet 
and at the outlet of the dialysis liquid compartment of the filter; 
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means for calculating an inlet transmembrane pressure value (TMPj) as the 
difference between the pressure value (Pbi) at the inlet of the blood compartment and 
the pressure value (Pdo) at the outlet of the dialysis liquid compartment and an outlet 
transmembrane pressure value (TMP 0 ) as the difference between the pressure value 
(Pbo) at the outlet of the blood compartment and the pressure value (Pdi) at the inlet of 
the dialysis liquid compartment; and 

means for calculating the characteristic value as a mean transmembrane 
pressure value (TMPave) equal to [TMPj-TMPo]/2. 

32. (Previously presented) A dialysis machine according to claim 31, further 
comprising: 

means for determining an ultrafiltration flow rate (UFR) of plasma water through 
the membrane of the filter; and 

means for calculating the characteristic value as an actual permeability (K u f) 
equal to the ratio between the ultrafiltration flow rate (UFR) and the mean 
transmembrane pressure value (TMPave)- 

33. (Currently amended) A dialysis machine comprising: 

a filter having a blood compartment and a dialysis liquid compartment separated 
by a semi-permeable membrane; 

an extracorporeal blood circuit having an arterial pipe connected to an inlet of the 
blood compartment and a venous pipe connected to an outlet of the blood 
compartment; 
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a dialysis liquid circuit having a supply pipe connected to an inlet of the dialysis 
liquid compartment and a drain pipe connected to an outlet of the dialysis liquid 
compartment; 

an infusion circuit having a main pipe which forks into a pre-dilution pipe 
connected to the arterial pipe and a post-dilution pipe connected to the venous pipe; 

a valve set arranged downstream from the fork on the pre-dilution and post- 
dilution pipes; 

an infusion pump on the main pipe supplying a flow IR; and 
a control unit operating the infusion pump, for causing a variation of the infusion 
flow rate, and acting upon the valve set, for causing a particular distribution of the flow 
of the infusion liquid in the pre-dilution pipe and the post-dilution pipe, the flow of the 
infusion liquid in the pre-dilution pipe and the post-dilution pipe being caused to match a 
determined infusion sequence determined from at least one characteristic value (FFr- 
TMPavei-Kyf) correlated with a concentration of the blood (Ce) and/or a filtration 
efficiency of the filte r, said at least one characteristic value being selected from at least 
one of filtration factor (FF), mean transmembrane pressure (TMPave^ and actual 
permeability of the membrane (K uf). 

34. (Currently amended) A dialysis machine comprising: 
a filter having a blood compartment and a dialysis liquid compartment separated 
by a semi-permeable membrane; 
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an extracorporeal blood circuit having an arterial pipe connected to an inlet of the 
blood compartment and a venous pipe connected to an outlet of the blood 
compartment; 

a dialysis liquid circuit having a supply pipe connected to an inlet of the dialysis 
liquid compartment and a drain pipe connected to an outlet of the dialysis liquid 
compartment; 

an infusion circuit having a main pipe which forks into a pre-dilution pipe 
connected to the arterial pipe and a post-dilution pipe connected to the venous pipe; 

a valve set arranged downstream from the fork on the pre-dilution and post- 
dilution pipes; 

an infusion pump on the main pipe supplying a flow IR; 
a bubble trap connected to the arterial pipe and a bubble trap connected to the 
venous pipe; 

a compressed air line comprising a main pipe which forks into two secondary 
pipes and , respectively connected to the arterial and venous bubble traps; 

a valve set arranged at the connection between the main and secondary air 
pipes; and 

a control unit 

determining at least one characteristic value (FF, TMP aver-Kyf) correlated 
with a concentration of the blood (Ce) and/or a filtration efficiency of the 
filter, said at least one characteristic value being selected from at least one 
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of filtration factor (FF), mean transmembrane pressure (TMP a ve)« and 
actual permeability of the membrane (K uf), 

comparing the said at least one characteristic value (FF, TMP avei-Kyf) 
with a series of intervals (M...X, ITi... x , IK-|... X ). each interval (M...x, 
IT1...X1 IKi...x) being associated with corresponding values of respective 
control signals (S, G, H, L), 

ascribing defined values to the corresponding output signals (G, H, S and 
L) for operating, respectively, the valve sets, the ultrafiltration pump, and 
the infusion pump, 

operating the infusion pump with output signal (L), for causing a variation 
of the infusion flow rate, 

acting upon the valve set with output signal (G), for causing a particular 
distribution of the flow of the infusion liquid in the pre-dilution pipe and the 
post-dilution pipe, 

acting on pump with output signal (S), for causing a variation of ultrafiltrtion 
flow rate UFR, and 

adjusting the valve set with output signal (H) to change an amount of air 
inside the bubble traps. 

(Currently amended) A dialysis machine according to claim 34, 


comprising: 

a haemoconcentration sensor at the inlet of the filter for producing a 
haemoconcentration signal CE, the control unit calculating haematocrit (Hct) at the inlet 


-9- 


FINN EC A N 
HENDERSON 
FARABOW 
GARRETT & 
DUNNERLif 

1 300 I Street, NW 
Washington, DC 20005 
202.408.4000 
Fax 202.408.4400 
www.finnegan.com 


Application No. 09/980,864 
Attorney Docket No. 02508.0095 
Reply to Office Action filed December 10, 2003 


of the filter and the characteristic value as a filtration factor (FF) equal to UFR/[Qb(1- 
Hct)], where (UFR) UFR is a set ultrafiltration flow rate of plasma water through the 
membrane of the filte r, and Qh is blood flow rate . 

36. (Currently amended) A dialysis machine according to on e of th e claim 34, 
comprising: 

sensors for measuring the blood pressure values (Pfeo T (Phi, Phn) at the inlet and 
at the outlet of the blood compartment of the filter; and 

sensors for measuring the dialysis liquid pressure values (Pdi, Pdo) at the inlet 
and at the outlet of the dialysis liquid compartment of the filter; 

the control unit calculating an inlet transmembrane pressure value (TMPj) as the 
difference between the pressure value (Pbi) at the inlet of the blood compartment and 
the pressure value (Pdo) at the outlet of the dialysis liquid compartment and an outlet 
transmembrane pressure value (TMP 0 ) as the difference between the pressure value 
(Pbo) at the outlet of the blood compartment and the pressure value (Pdi) at the inlet of 
the dialysis liquid compartment; and 

the control unit calculating the characteristic value as a mean transmembrane 
pressure value (TMP a ve) equal to [TMPj-TMP 0 ]/2. 

37. (Previously presented) A dialysis machine according to claim 34, wherein 
the control unit calculates the characteristic value as an actual permeability (K u f) equal 
to the ratio between the set ultrafiltration flow rate (UFR) and the mean transmembrane 
pressure value (TMPave)- 
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38. (Currently amended) A method for infusing an infusion liquid in an 
extracorporeal blood circuit of a dialysis liquid machine, the extracorporeal blood circuit 
having an arterial pipe connected to an inlet of a blood compartment of a filter, and a 
venous pipe connected to an outlet of the blood compartment, the filter having a blood 
compartment and a dialysis liquid compartment separated by a semi-permeable 
membrane, 

comprising the steps of: 

determining an infusion sequence from at least one characteristic value (FFr- 
TMPaver-Kyf) correlated with the concentration of the blood (Ce) and/or a filtration 
efficiency of the filter, said at least one characteristic value being selected from at least 
one of filtration factor (FF), mean transmembrane pressure (TMPave)* and actual 
permeability of the membrane (K uf), and 

infusing the infusion solution in either one or both of the arterial pipe and the 
venous pipe in accordance with the determined infusion sequence. 

39. (Currently amended) A method according to claim 38, further comprising 
the step of comparing the said at least one characteristic value (FF, TMP aver-Kyf) with 
a series of intervals (M...x, ITi... x , IKi.,. x ), each interval (M... x , ITi... x , IKi _. x ) being 
associated with at least a predetermined control signal (S, G, H, L). 

40. (Previously presented) A method according to claim 39, wherein the 
predetermined control signal (G) defines a sequence for opening and closing a valve 
means arranged for alternately occluding a pre-dilution infusion pipe connected to the 
arterial line and a post-dilution infusion pipe connected to the venous line. 
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41 . (Previously presented) A method according to claim 39, wherein the 
predetermined control signal (L) is for regulating the flow rate (IR) of liquid generated by 
an infusion pump for circulating the infusion liquid. 

42. (Previously presented) A method according to claim 39, wherein the 
predetermined control signal (S) is for regulating the flow rate (UFR) of liquid generated 
by a ultrafiltration pump for causing ultrafiltration of plasma water through the 
membrane of the filter. 

43. (Previously presented) A method according to claim 39, wherein the 
predetermined control signal (S) is for controlling means for injecting or withdrawing air 
into/from bubble traps respectively connected to the arterial pipe and to the venous 
pipe. 

44. (Currently amended) A method according to claim 38, further comprising 
the steps of: 

determining a ultrafiltration flow rate (UFR) of plasma water through the 

membrane of the filter; 

determining the haematocrit (Hct) at the inlet of the filter, and 

calculating the characteristic value as a filtration factor (FF) equal to UFR/[Qb(1- 

HctVI , where Q h is blood flow rate . 

45. (Previously presented) A method according to claim 44, wherein the step 
of determining the haematocrit (Hct) comprises the step of determining the haemoglobin 
concentration at the inlet of the filter and the step of dividing the haemoglobin 
concentration by a constant coefficient. 
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46. (Currently amended) A method according to claim 38, further comprising 
the steps of: 

measuring the blood pressure values (Pboi (Phi, Phn) at the inlet and at the 
outlet of the blood compartment of the filter; 

measuring the dialysis liquid pressure values (Pdj, Pdo) at the inlet and at the 
outlet of the dialysis liquid compartment of the filter; 

calculating an inlet transmembrane pressure value (TMPj) as the difference 
between the pressure value (Pbi) at the inlet of the blood compartment and the pressure 
value (Pdo) at the outlet of the dialysis liquid compartment and an outlet 
transmembrane pressure value (TMP 0 ) as the difference between the pressure value 
(Pbo) at the outlet of the blood compartment and the pressure value (Pdi) at the inlet of 
the dialysis liquid compartment; and 

calculating the characteristic value as a mean transmembrane pressure value 
(TMPave) equal to [TMPj-TMP 0 ]/2. 

47. (Previously presented) A method according to claim 46, further 
comprising the steps of: 

determining a ultrafiltration flow rate (UFR) of plasma water through the 
membrane of the filter; and 

calculating the characteristic value as an actual permeability (K u f) equal to the 
ratio between the ultrafiltration flow rate (UFR) and the mean transmembrane pressure 
value (TMPave)- 
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